Abstract-A class of delayed ratio-dependent Gause-type predator-prey model is considered. Firstly, the eigenvalue problem is studyed for the linearized system at the coexisting equilibrium and a group of sufficient conditions for the existence of Hopf bifurcation are obtained. Secondly, the direction of the Hopf bifurcation and the stability of the bifurcated periodic solutions are determined by applying the normal form method and the center manifold theorem. Finally, some numerical simulations are carried out to illustrate the obtained results.
INTRODUCTION
We know that the population quantity may happen the perio-dic fluctuation in nature. The influence of time delay can be received from the view of mathematics, See [1] [2] [3] [4] [5] [6] [7] . In 1998, Beretta and Kuang [5] (1) where x and y are the population densities of prey and predator at time t , respectively. d f m c K a , , , , , are positive constants that stand for prey intrinsic growth rate, carrying capacity, capturing rate, half capturing saturation constant, conversion rate, predator death rate, respectively. For this model, the authors studied the stability of periodic solutions and the existence of Hopf bifurcation employing  as the bifurcation parameter. Ginoux [8] highlighted this model has several Hopf bifurcations and a period doubling cascade generating a snail shell-shaped chaotic attractor. They compared the quantity and property of the equilibrium, bifurcation structure and shape of attractors among this model, and also gave the bifurcation analysis for each model. In order to prove the global asymptotic stability of the positive equilibrium, some sufficient conditions are given by constructing appropriate Lyapunov functions.
The purpose of current work is to analysis the effect of delay on the dynamics for the following delay ratio-dependent food chain model:
where z is the population densities of top predator at time t . s e r , , are positive constants that stand for capturing rate, half capturing saturation constant, conversion rate, top-predator death rate, respectively. In [9] [10] [11] [12] , the authors reveal that Hopf bifurcation can occur as the delay crosses some critical values which leads to the existence of periodic solution that may conform to certain phenomena in ecosystem system. We still let  as the bifurcation parameter in this paper and consider the delay Gause-type predator-prey model with ratio-dependent functional response. The rest of the paper is organized as follows: Firstly we investigate the stability of coexisting equilibrium and the existence of the Hopf bifurcation of the equation (2) by analyzing the characteristic equation of the associated linearized system. Then we carry out some numerical simulations to illustrate the results obtained and forecast the change of population quantity.
II. STABILITY AND HOPF BIFURCATION OF COEXISTING EQUILIBRIUM
For the sake of convenience, we non-dimensionalizes (2), then (2) takes the form:
Obviously, the delay can't change the number of equilibria and non-dimensionalizes can't change the properties of system.
In the following, we always assume (3) has a positive Equilib-rium exists and denote it by ) , , (
We consider the linearized system of (3) 
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III. NUMERICAL SIMULATIONS AND DISCUSSIONS
In this part, we perform some numerical simulations. The results not only support our previous parts, but also predict the existence of global Hopf bifurcations periodic solutions. However, to prove this observation theoretically is of great challenge.
We choose the parameters as follows: In addition, the periodic solution of system (2) still exist when  is large and its amplitude is larger compared with thesolution. How to explain the phenomenon theoretically needs further researches. In this paper, we analyze the dynamics of the equilibria coexistence for a class of three-dimensional Gause-type predator-prey model. We obtain the stability of this equilibrium and also claim that the introduced delay changes its stability while a Hopf bifurcation occurs. The bifurcation periodic solutions also existence for sufficiently large delay.
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